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ABSTRACT 



An image signal sent from an image sensor is input to 
the inverting terminal of a differential amplifier. An 
A/D converter converts an output of the differential 
amplifier to digital output data. A comparison circuit 
compares the digital output data with a reference value 
in a dummy bit period to produce a comparison result, 
for instance, a difference between the digital output 
data and the reference value. Based on the comparison 
result, a correction value setting circuit modifies a cor- 
rection value so that a DC offset becomes closer to the 
reference value. For example, the correction value set- 
ting circuit adds the difference obtained by the compari- 
son circuit to the correction value. A D/A converter 
converts the modified correction data to an analog 
voltage, which is input to the noninverting terminal of 
the differential amplifier. 

7 Claims, 7 Drawing Sheets 
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FIG. 3 is a flowchart functionally showing the opera- 

IMAGE PROCESSING DEVICE FOR tion of the first embodiment; 

CORRECTING AN OFFSET OF AN IMAGE FIG. 4 is a block diagram showing an offset canceling 

SIGNAL cu-cuit according to a second embodiment of the invcn- 

5 tion; 

BACKGROUND OF THE INVENTION FIG. 5 is a flowchart functionally showing the opera- 

r« . . , ^ . tion of the second embodiment: 

TT.epr«entmvcnt.onrdates to an image processing hG. 6 is a block diagram shoeing an offset canceling 

device and. more speofically. to a scheme for correct- accotivng to althird embaUmcnt of the inven- 

mg a DC offset of an miage signal received from an jq 

image sensor to a reference value. FIG. 7 is a flowchart functionally showing the opera- 

In electrophotographic copiers, unage scanners, etc., tj^^ ^j^^ ^^^^ embodiment; 

an image signal received from an image sensor such as FIG. 8 is a block diagram showing an offset canceling 

a CCD has a DC offset, which is different from one circuit according to a third embodhnent of the inven- 

image sensor to another and varies over years and with 15 tion; 

temperature. Since a variation of the offset value causes piG. 9 is a chart showing voltage ranges covered by 

a black reference level variation to deteriorate image counters of the fourth embodiment; 

quality, it is necessary to correct the DC offset to a FIG. 10 is a flowchart functionally showing the oper- 

reference value. ation of the fourth embodiment; 

For example, Japanese Patent Application Examined 20 FIG. 11 is a block diagram showing an offeet cancel- 
Publication No. Sho. 60-28183 discloses a technique of ing circuit according to a fourth embodiment of the 
correcting a DC offset to a reference value. In this invention; 

technique, an offset level is detected by sampling and FIG. 12 is a block diagram showing an ofBset cancel- 
holding a dummy bit portion of an image signal. The ing circuit according to a fifth embodiment of the inven- 
detected offset level is compared with a reference value 25 tion; and 

to judge which is larger, and a value corresponding to FIGS. 13(fl) and I3{b) show waveforms of corrected 

the offset level is obtained by integrating pulse outputs image signals in the fourth embodiment and the sixth 

in accordance with a judgment result A signal repre- embodiment, respectively, 

senting the value corresponding to the offset level is . DESCRIPTION OF THE PREFERRED 

subtracted from an input signal to cancel the DC offset ^0 EMBODIMENTS 

In the above conventional offset canceling technique, 

noise included in an image signal makes it difficult to Embodiments of the present invention will be herein- 

correctly adjust the timing of the sample-and-hold oper- ^^f^ described in detail with reference to the accompa- 

ation to perform correct level detection. Since a time nymg drawings. , 

constant is set at a relatively large value, time is re- ^ ^ * ^^^^^ diagram showing a offset cancelmg 

quired for the circuit to reach a stable state, for instance, f^^"^^ ^ ^ ^^S^ processing device according to a 

at the time of power on. Further, the control camiot be ^^t anbodiment of the invention. An image sigiuiya, 

performed in a desired manner. ^ ""^^^ sensor such as a CCD, is 

input to an mvertmg mput terminal of a dirrerentiaj 

SUMMARY OF THE INVENTION 40 amphfier 1, and an output Vb of a D/A converter 5 is 

A * X' • * ^ -J input to its noninverting input terminal. The differential 

An object of the present mvention is to provide an J; i-c * j j^iS i-l x/ i_ x_ 

__r * amplifier 1 produces a difference voltage Vc between 

image processing device which can perform correct ^/^^^ voltages. 

and stable DC of&et control, . An A/D converter 2 samples and holds the output 

Accordmg to tne mv^on, an unage processmg ^5 voltage Vc of the differential amplifier 1. and converts 

device for correctmg a DC offset of an miage signal .^^^^ 

output from an image sensor, composes: . ^ A/D converter 2 is sent, for certain purposes, to a mem- 

a differential amphfier for receivmg the miage signal ^ correction circuit etc. (not shown) and 

at a first mput tennmai; subjected to signal processing, and also output from the__^ , , 

means for A/D-convertmg an output signal of the 50 ^^^-^^^ ^ comparison circuit 3 compares the output ((S^ODJO^Cj 

differential amphfier to digital output data; ^ata of the AjTD converter 2 with a predetermined ^ 

means for companng, m a dummy bit penod of the reference value and outputs data representing a differ- - 

image signal, the digital output data with a refer- ence. 

ence value and produciiig a comparison r^ult; Based on the difference data, a correction value set- 
means for setting a correction value by inodifying the 55 ting drcuit 4 calculates, in a non-signal period of the 
correction value based on the comparison result so image signal, such a correction value as reduces the 
that the DC offset becomes closer to the reference difference to zero. A D/A converter 5 converts output 
value; and data (for instance, 8 bits) of the correction value setting 
means for D/ A-converting the correction value to an circuit 4 to an analog signal, which is input to the nonin- 
analog voltage, which is mput to a second input 60 verting input terminal of the differential amplifier 1. 
terminal of the differential amplifier. The operation of the offset canceling circuit of FIG. 

BRIEF DESCRIPTION OF TOE DRAWINGS * SS5'2(tSi^ JStrfonns of the input signals Va ^ ^ . 

FIG, 1 is a block diagram showing an offset canceling and Vb of the differential amplifier 1. A usual CCD pnOtC^ IfchrC 

circuit according to a first embodiment of the present 65 image sensor reads a document on a platen of an electro- tlfQiOS(^UO^ 

invention; photographic copier etc. in the horizontal direction to 

FIGS. 2(a) and 2(b) show signal waveforms of the produce a serial signal of one line. FIG. 2(a) shows 

circuit of FIG. 1; one-line signal waveforms before the cancellation (left 
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side) and after the cancellation (right side). In FIG. 2(a\ FIG. 5 is a flowchart functionally showing the opera- 
Va denotes the input signal having a shading distortion. tion of the comparison circuit 3' and the correction 
There exist, on the respective sides of each image signal value setting counter 6. In step S4, it is judged whether 
period, dunmiy bit periods corresponding to signals the present instant belongs to the dummy period. If the 
output from sensor portions that do not detect light. 5 judgment is negative, step S4 is repeated. If the judg- 
FIG. lib) shows a waveform of the output signal Vc ment of step S4 turns affirmative, the process goes to 
(= Vb— Va) of the differential amplifier 1. Since the step S5. In step S5, the sign (plus or minus) of a result of 
image signai is input to the inverting input terminal, the an operation of (reference value)— (output data) is de- 
waveform of the signal Vc is an inversion of the wave- tennined. 

form of the signal Va. The signal Vc is always sampled 10 In step S6, it is judged whether the sign determined in 

and AyD<onverted by the A/D converter 2. step S5 is plus or not. If the judgment is affirmative, the 

--The comparison circuit 3 produces the data repre- process goes to step S8. If the sign is minus, the process 

senting the difference between the output data of the goes to step S7. In step S7, the count of the correction 

A/D converter 2 and the reference value ((reference value setting counter 6 is decreased by one. In step S8, 

value)— (output data)). The correction value setting 15 it is increased by one. Then, the process returns to step 

Ocircuit 4 calculates the correction value based on the S4 to repeat the above operation. Therefore, the correc- 

difference data from the comparison circuit 3 in syn- tion value is updated once a line, 

chronism with the dunmiy bit period of the input signal. As described above, the offset canceling circuit can 

and holds the calculated correction value while outputs be constructed in a simple form. Since the correction 

it The calculation is such that output = (current correc- 20 value changes gradually, i.e., one step per line, variable 

tion value) + (difference data from comparison circuit). noise due to the correction is small. 

A circuit for this calculation can easily be constructed A third embodiment of the invention will be de- 

by using an adder (subtracter). A signal indicating the scribed below. 

timing of the dummy bit period is supplied from an FIG. 6 is a block diagram showing an of&et canceling 

image sensor control circuit (not shown), 25 circxiit according to the third embodiment. In FIG. 6, 

The output data of the correction value setting circuit the parts equivalent to those in FIG. 1 are given the 

4 is converted to the analog signal by the D/A con- same reference numerals. The third embodiment is dif- 
verter 5 to becomes the corrected signal Vb as shown ferent from the first embodiment (FIG. 1) in a portion 
on the right side of FIG. 2(fl). As a result, as shown on from an absolute value comparison* circuit 7 to an adder 
the right side of FIG. 2(i), the dummy bit period of the 30 12, and the following description will be directed to this 
output signal Vc has a level approximately equal to the portion. 

reference value. The absolute value comparison circuit 7 compares, 

FIG. 3 is a flowchart functionally showing the opera- with a predetermined value, the absolute value of the 

tion of the comparison circuit 3 and the correction difference data that is output from the comparison cir- 

value setting circuit 4. In step SI, it is judged whether 35 cuit 3, If the absolute value is larger than the predeter- 

the present instant belongs to the dunmiy bit period. If mined value, the absolute value comparison circuit 7 

the judgment is negative, step SI is repeated. If the supplies a correction value setting counter 8 with a 

judgment of step SI turns affirmative, the process goes U/D signal, which is produced on the basis of the sign 

to step S2, In step S2, an operation of (reference va- of the difference, and an E (enable) signal for enabling 

lue)— (output data) is performed. 40 the operation of the counter 8. If the absolute value is 

in step S3, the difference data obtained in step S2 is smaller than the predetermined value, the absolute 

added to the current correction value being held by the yalue comparison circuit 7 supplies another correction 

^J^ correction value setting circuit 4, and a new correction value setting counter 9 with tie U/D signal and the E 

<fw6 value is held by the circuit 4 while output there from. signal. 

The process returns to step SI to repeat the above oper- 45 A count value of one of the correction value setting 

ation. Therefore, the correction value is updated once a counters 8 and 9 which has received the E signal from 

line. the absolute value comparison circuit 7 is increased or 

The above-described offset canceling circuit enables decreased based on the U/D signal in response to a 

correct and stable DC offset cancellation. pulse CK sent from a control circuit (not shown) in the 

A second embodiment of the invention will be de- 50 dummy bit period, 

scribed below. The count values of the counters 8 and 9 are input, as 

FIG. 4 is a block diagram showing an offset canceling correction values, to D/A converters 10 and 11, respec- 

circuit according to the second embodiment. In FIG. 4, tively. An output voltage section of the D/A converter 

the parts equivalent to those in FIG. 1 are given the 10 corresponding to one step of the input data thereto is 

sanae reference numerals. The second embodiment is 55 larger than that of the D/A converter 11. Therefore, 

different from the first embodiment (FIG. 1) in a por- D/A converter 10 can follow a large variation more 

tion related to the output of a comparison circuit 3' and quickly. On the other hand, the D/A converter 11, 

a correction value setting counter 6. The following which has a smaller output voltage section for one step 

description will be directed to those portions. of the input data, can follow a small variation vnih. high 

The comparison circuit 3' produces a U/D (up/- 60 accuracy. An adder 12 adds together, by an analog type 

down) signal based on a relationship in magnitude be- operation, the output voltages of the two D/A convert- 

tween the reference value and the output data of the ers 10 and 11. An addition voltage is input to the differ- 

A/D converter 2. Based on the U/D signal, the correc- ential amplifier 1. 

tion value settmg counter 6 increases or decreases a FIG. 7 is a flowchart functionally showing the opera- 
count value of a counter in response to a pulse CK sent 65 tion of the portion from the comparison circuit 3 to the 
from a control circuit (not shown) in the dummy bit correction value setting counters 8 and 9 of FIG. 6. In 
period. The count value is input to the D/A converter step SIO, it is judged whether the present instant be- 

5 as the correction value. longs to the dummy bit period. If the judgment is nega- 
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tive, step SIO is repeated. If the judgment of step SlO signal input thereto in response to a pulse CK' sent from 
turns affirmative, the process goes to step Sll. In step the control circuit (not shown) in the dummy bit period. 
Sll, an operation of (reference value)* (output data) is The pulse CK' may be delayed from the pulse CK to 
performed to produce difference data. update the coxmt values of both counters 13 and '16. 

In step S12, it is judged whether the absolute value of 5 Altematiyely, the same pulse CK may be supphed to 
the difference data obtained in step Sll is smaller the the counter 16, in which case the counter 16 is con- 
predetermined value. If the judgment is affirmative, the trolled using the count value of the counter 13 of a 
process goes to step S13. If not, the process goes to step preceding line. 

S16. The D/A converter 17 converts the count value of 

In step S13, it is judged whether the sign of the differ- 10 the counter to an analog voltage. An output voltage 
ence data obtained in step Sll is plus or not. If the sign section of the D/A converter 17 corresponding to one 
is plus, the process goes to step S15. If the sign is minus, step of the input data thereto is set larger than that of 
the process goes to step S14. In step S14, the count the D/A counter 14 so that the total voltage range 
value of the correction value setting counter 9 is de- covers the entire variation range necessary for the sig- 
creased by one. In step S15, the count value of the 15 nal Vb. The adder 12 adds together, by an analog opera- 
correction value settmg counter 9 is increased by one. tion, the output voltages of the two D/A converters 10 
In step S16, it is judged whether the sign of the differ- and 11. An addition voltage is input to the differential 
ence data obtained in step Sll is plus or not. If the sign amplifier 1. 

is plus, the process goes to step S18. If the sign is minus, FIG. 9 shows an example of voltage ranges covered 
the process goes to step S17. In step S17, the count 20 by the counters 13 and 16. For example, the counter 13 
value of the correction value setting counter 8 is de- is an 8-bit counter. The MAX and MIN values are re- 
creased by one. In step S18, the count value of the spectively set in the vicinity of the upper limit FF and 
correction value setting counter 8 is increased by one. zero such that (FF— MAJO>n and MIN>n. The 
If one of steps S14 to S18 is executed, the process counter 16 covers the entire voltage range necessary for 
returns to step SIO to repeat the above operation. 25 the signal Vb, and the counter 13 covers only part of ±e 
Therefore, the correction value is updated once a line. range of the counter 16. 

With the above constitution, the of&et canceling circuit For example, where data corresponding to a target 
can follow a large variation (as occurs at a build-up value of the signal Vb is located at point S that is out of 
period) quickly by large correction steps, and can fol- the range covered by the counter 13, the count value of 
low a small variation (during a stable period) with high 30 the counter 13 continues to increase. When the count 
accuracy by small correction steps. value of the counter 13 has increased n times after ex- 

When the correction value setting counter 9 for ceeding MAX, the count value of the counter 16 in- 
smaller steps overflows or underflows, the counting creases by one and its output changes from point P and 
operation may be stopped at the maximum value (e.g., point Q. As a result, the range covered by the counter 
FF) or zero. In this case, the count value of the correc- 35 13 shifts to a range R (see FIG. 9) to thereby include 
tion value setting counter 8 for larger steps may be point S. 

increased or decreased. FIG. 10 is a flowchart functionally showing the oper- 

A fourth embodiment of the invention will be de- ation from the comparator 3 to the correction value 
scribed below. setting counter 16 of FIG. 8. In step S20, it is judged 

FIG. 8 is a block diagram showing an offset canceling 40 whether the present instant belongs to the dummy bit 
circuit according to the fourth embodiment In FIG, 8, period. If the judgment is negative, step S20 is repeated, 
the parts equivalent to those in FIG. 4 are given the If the judgment of step 320 turns affffmative, the pro- 
same reference numerals. The fourth embodiment is cessgoestostepS21. In step 821, an operation of (refer- 
different from the second embodiment (FIG, 4) in a ence value)— (output data) is performed to produce 
portion from a counter 13 to an adder 12, and the fol- 45 difference data. 

lowing description will be directed to this portion. In step 822, it is judged whether the sign of the differ- 

Based on the U/D signal from the comparison circuit ence data obtained in step S22 is plus or not. If the sign 
3', the counter 13 mcreases or decreases its count value is plus, the process goes to step S23. If the sign is minus, 
in response to a pulse CK sent from a control circuit the process goes to step 824. In step 824, the count 
(not shown) in the dunmiy bit period. The count value 50 value of the counter 13 is decreased by one. In step 823, 
is input to a D/A converter 14. An output voltage sec- the count value of the counter 13 is increased by one. 
tion of the D/A converter 14 corresponding to one step In step 825, it is judged whether the count value of 
of the input data thereto is smaller than that of a D/A the counter 13 is larger than or equal to MAX. If the 
converter 17. The total voltage range (i.e., maximum judgment is affirmative, the process goes to step 826. In 
output voltage) of the D/A converter 14 can be smaller 55 step 826, the count value of the MAX counter is in- 
than a variation range necessary for the signal Vb. creased by one. In step 827, it is judged whether the 

A comparison/judgment circuit 15 receives the out- count value of the MAX counter has exceeded n. If the 
put data of the counter 13 and compares it with prede- judgment is affirmative, the process goes to step 828, 
termined values MAX and MIN (MAX > MIN) by use where the count value of the coimter 16 is increased by 
of two comparators incorporated therein. If either of 60 one. If the count value of the counter 13 is smaller than 
counters, associated with the respective comparators MAX in step 825, the process goes to step 829 to clear 
detects that the output data of the cotmter 13 exceeds the MAX counter. 

the MAX value or falls below the MIN value b consec- In step 830, it is judged whether the count value of 
utive times (n^ 1), the comparison/judgment circuit 15 the counter 13 is smaller than or equal to MIN. If the 
supplies a counter 16 with a U/D signal and an E signal 65 judgment is affumative, the process goes to step 831, 
corresponding to the MAX or MIN value. where the count value of the MIN counter is increased 

Only when receiving the E signal, the counter 16 by one. Instep 832, it is judged whether the count value 
increases or decreases its count value based on the U/D of the MIN counter has exceeded n. If the judgment is 
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affirmative, the process goes to step S33, where the 12, the parts equivalent to those in FIG. 8 are given the 

count value of the counter 16 is decreased by one. If the same reference numerals. The sixth embodiment is dif- 

count value of the counter 13 is larger than MIN in step ference from the fourth embodiment (FIG. 8) in that 

S30, the process goes to step S34 to clear the MIN there are a pair of correction value setting circuits each 

counter. 5 consisting of two counters and a comparison/judgment 

After completion of the series of operation described circuit. A distributor 20 supplies the pair of correction 

above, the process returns to step S20 to repeat the value setting circuits with the U/D signals O-c, output 

above operation. Therefore, the correction value is of the counter 3') and E (enable) signals for alternately 

updated one a line. With the above constitution, the enabling the counters 21 and 24 to operate, 

offset canceling circuit can follow a large variation lo Output data of the counters 21 and 24 are sent to the 

quickly by large correction steps, and can follow a small D/A converter 14 via a multiplexer 27, and output data 

variation with high accuracy by small correction steps. of the counters 23 and 26 are sent to the D/A converter 

If the coxmter 13 for smaller steps is constructed so as 17 via a multiplexer 28. The distributor 20 and the multi- 

to stop its counting operation at the maximum value plexers 27 and 28 are controlled by an odd/even switch^ 

(e.g., FF) and zero to avoid an overflow and underflow, 15 ing signal sent from a control circuit (not shown), 

the MAX and MIN values can be set at FF and 0, re- FIG. 13(fl) shows an enlarged waveform of the signal 

spectively. Further, the offset canceling circuit may be Vc after being subjected to the correction in the dummy 

constructed such that the MIN counter is cleared when bit period in the fourth embodiment. In this waveform, 

and count value of the counter 13 is increased and the odd image signals and even signal levels have different 

MAX counter is cleared when it is decreased. 20 levels. FIG. Idib) shows a waveform of the signal Vc of 

A flfth embodiinent of the invention will be described the sixth embodiment. In this embodiment, since the 

below. odd and even image signals are corrected indepen- 

FIG. 11 is a block diagram showing an offset cancel- dently, the corrected outputs of the respective image 

ing circuit according to the fifth embodiment. In FIG. signals can be made equal to the same reference value 

11, the parts equivalent to those in FIG. 8 are given the 25 (see HG. l^bj). While the sixth embodiment employs a 

same reference numerals. The fifth embodiment is dif- pair of correction value setting circuits each of which is 

ferent from the fourth embodiment (FIG, 8) in a portion the circuit of the fourth embodiment, the correction 

from an addition/holding circuit 18 and a down counter value setting circuit of the first to third embodiments 

19, and the following description is directed to this may also be used in the same manner, 

portion. 30 The six embodiments have been described above, and 

The addition/holdmg circuit 18 consists of an adder the following modifications are also possible, 
and a register. Based on the U/D signal supplied from While the correction value can be calculated by hard- 
the comparison circuit 3, the adder adds or subtracts an ware, it may also be obtained by calculating the corrcc- 
output value F of the down counter 19 to or from a tion value by a CPU using the output of the A/D con- 
value of the register. The register latches an output of 35 verter 2 and setting the calculated value in the D/A 
the adder in response to a pulse CK sent from a control converter 5. Further, where two kinds of correction 
circuit (not shown) in the dummy bit period, and out- circuits are used as in the case of the third to sixth em- 
puts the latched value. bodiments, the signal Vb may be generated by a single 

Normally the down counter 19 does not perform its D/A converter after addition of two kinds of digital 

counting operation with a count value of 1. But a preset 40 output values. 

value (e.g., 16) is set in the down counter 19 when it has As described above, according to the invention, since 

received an E (enable) signal from the comparison/- the control is performed using digital data^ correct and 

judgment circuit 15, and its count value is decreased by stable DC offset control can be performed, 

one per line in response to the pulse CK. When the What is claimed is: 

count value has reached 1, the down counter 19 stops its 45 1. An image processing device for correcting a DC 

counting operation. offset of an image signal output from an image sensor, 

A flowchart (not shown) showing the operation of while the image sensor is reading an image comprising: 

the fifth embodiment is as follows. In the flowchart for a differential amplifier for receiving the image signal 

the fourth embodiment shown in FIG. 10, the counting at a first input terminal; 

step of the counter in steps S24 and S25 is changed to F. 50 means for A/D- converting an output signal of the 
An operation of setting F at the preset value is added to differential amplifier to digital output data; 
steps S28 and S33. Further, an operation of subtracting means for comparing, in a dummy bit period of the 
1 from F when F is larger than or equal to 2 is added image signal, the digital output data with a refer- 
after step S34. With the above constitution, inunediately ence value and producing a comparison result, said 
after the operation of the counter 16, a large value is 55 dummy bit period corresponding to a portion of 
added to or subtracted from the value of the register of the image sensor which doesn't detect light; 
the addition/holding circuit 18 to allow the output data means for setting a correction value by modifying the 
to quickly reach the reference value. correction value based on the comparison result so 

Hnally, a sixth embodiment of the invention will be that the DC offset becomes closer to the reference 

described below. 60 value; and 

Usually, a CCD image sensor outputs signals of odd means for D/A-converting the correction value to an 

photoelectric conversion elements and signals of even analog voltage, which is input to a second input 

photoelectric conversion elements via different charge terminal of the differential amplifier, 

transfer circuits. As a result, the odd and even image 2. The image processing device of claim 1, wherein 

signal levels may have a difference. This embodiment is 65 the comparing means produces a difference between the 

intended to correct such a difference. digital output data and the reference value, and the 

FIG. 12 is a block diagram showing an offset cancel- correction value setting means adds the difference to 

ing circuit according to the sixth embodiment. In FIG. the correction value. 
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3. The image processing device of claim 1, wherein 
the correction value setting means comprises a counter, 
and a count value of the counter increases or decreases 
in accordance with the comparison result 

4. The image processing device of claim 1, wherein 
the correction value setting means comprises first cor- 
rection value modifying means for modifying the cor- 
rection value with a large modifying step and second 
correction value modifying means for modifying the 
correction value with a small modifying step^ and 
wherein the D/A converting means comprises a first 
D/A converter for D/A-converting an output of the 
first correction value modifying means^ a second D/A 
converter for D/A-converting an output of the second 15 
correction value modifying means, and an adder for 
adding together outputs of the first and second D/A 
converters. 



10 



5. The image processing device of claim 4. the second 
correction value modifying means operates only when 
the output of the first correction value modifying means 
has gone beyond a predetermined range. 

6. The image processing device of claim 5, wherein 
when the second correction value modifying means 
operates, the modifying step of the first correction value 
modifying means is temporarily increased. 

7. The image processing device of claim 1, wherein 
the correction vsdue setting means comprises first cor- 
rection value modifying means for modifying a correc- 
tion value for odd pixels, and a second correction value 
modifying means for modifying a correction value for 
even pixels, the first and second correction value modi- 
fying means operate in a time divisional manner, and 
wherein the same reference value is used for the first 
and second correction value modifying means. 
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